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Abstract 

(Problem) The area required for the mounting of an inverter transformer is large, and the drive 
frequencies of individual discharge lamps cannot be accurately synchronized, resulting in 
flickering. 

(Means for solving the problem) An inverter transformer 20 is mounted on a printed circuit 
board 31, the inverter transformer having a plurality of secondary windings 22a and 22b 
electromagnetically coupled with a primary winding 21 with the same degree of coupling. 
Connectors 33 and 34 are also mounted on the printed circuit board 31 at both ends in the 
longitudinal direction thereof. The inverter transformer 20 is positioned in the center of the 
printed circuit board 31, with the ends of the different secondary windings 22a and 22b 
thereof connected to the connectors 33 and 34 via a conductor pattern 32. 

DESCRIPTION OF THE INVENTION 

(0001) (Field of the invention) The invention relates to an inverter circuit unit for lighting a 
plurality of cold-cathode discharge tubes and the like (to be hereafter referred to as "discharge 
lamps"). Particularly, it relates to the structure of an inverter circuit unit for multiple lamps 
that is suitable for edge-lighted type LCD monitors in which discharge lamps are installed at 
the edges of the LCD panel. 

(0002) (Related art) Conventional LCD monitors are typically illuminated from the back with 
discharge lamps, and electronic devices having such LCD monitors are equipped with an 
inverter circuit unit for lighting the discharge lamps. The inverter circuit unit is typically 
installed in a narrow space, such as in the frame around the LCD monitor. 

(0003) Some of the relatively large-sized LCD monitors are constructed in the so-called 
edge-lighted arrangement where one or two discharge lamps are installed at each of the two 
edges of the LCD panel. Fig. 8 shows an example of a conventional inverter circuit unit 10 
used in an edge-lighted LCD monitor in which two discharge lamps 1 and 2 are lighted. 

(0004) The inverter circuit unit 10 includes a printed circuit board 15 on which two inverter 
transformers 11 and 12 are mounted, and connectors 13 and 14 connected to the outputs of the 
inverter transformers 1 1 and 12. Electrodes from the discharge lamps 1 and 2 are connected 
to the connectors 13 and 14. 

(0005) In the edge-lighted arrangement, because the distance between the discharge lamps 1 
and 2 is long, the two inverter transformers 11 and 12 shown are used for lighting the two 
discharge lamps 1 and 2. While not shown in the drawings, circuit elements such as 
transistor, capacitors, and resistors are mounted on the printed circuit board 15 and connected 
via conductor patterns, thereby forming the inverter circuit together with the inverter 
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transformers 11 and 12. 

(0006) (Problem to be solved by the invention) Thus, conventional inverter circuit units for 
multiple lights employ a separate inverter transformer for each discharge lamp, resulting in a 
large area required for mounting on the printed circuit board 15. In addition, because the 
drive frequencies of the individual discharge lamps cannot be accurately synchronized, beat 
noise and flickering are caused. 

(0007) (Means for solving the problem) In accordance with the invention, an inverter circuit 
unit includes a printed circuit board, an inverter transformer having a primary winding and a 
plurality of secondary windings that are electromagnetically coupled to the primary winding 
with substantially the same degree of coupling, and a first and a second connectors attached at 
both ends of the printed circuit board in the longitudinal direction thereof. The inverter 
transformer is placed at substantially the center of the printed circuit board, and the ends of 
the different secondary windings of the inverter transformer are connected to contacts of the 
first and the second connectors via a conductor pattern on the printed circuit board. 

(0008) (Embodiment) Fig. 6 shows an example of an inverter transformer 20 used in an 
inverter circuit unit of the present invention. The inverter transformer 20 includes one 
primary winding 21 and two secondary windings 22a and 22b. The two secondary windings 
22a and 22b, having the same number of turns, are each electromagnetically coupled to the 
primary winding 2 1 with the same degree of coupling. The terminals of the primary winding 
21 are connected to terminals 23, and the terminals of each of the secondary windings 22a and 
22b are connected to terminals 24. 

(0009) Fig. 1 shows an embodiment of the inverter circuit unit according to the present 
invention, and it is structured for two lamps by using the inverter transformer 20 including 
two secondary windings 22a and 22b as described above. A single inverter transformer 20 is 
mounted in the center of a narrow printed board 31 on the surface of which conductive 
patterns 32 are formed. Further, connectors 33 and 34 are fixed on the printed circuit board 
3 1 at both ends in the longitudinal direction thereof. 

(0010) Both terminals of one secondary winding 22a of the inverter transformer 20 are 
connected to contacts of the connector 33 via the conductive patterns 32, and similarly, both 
terminals of the other secondary winding 22b are connected to contacts of the connector 34 
via the conductive patterns 32. A dashed line indicated by reference character A in the figure 
denotes a center line parallel to the shorter sides of the printed board 3 1 . 

(0011) Both terminals of the secondary winding 22a and both terminals of the secondary 
winding 22b are connected to the connectors 33 and 34, respectively, via the conductive 
patterns 32 that are disposed symmetrically on either side of the center line A. Note that 
while the printed board 31 is provided with other circuit elements and conductive patterns of 
which the inverter circuit is composed, they are not shown. 
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(0012) Fig. 2 shows a state in which two discharge lamps are connected to this inverter circuit 
unit 30. In this way, a discharge-lamp lighting circuit as shown in Fig. 7 is formed. In Fig. 
7, reference numeral 25, of which explanation was omitted above, denotes a feedback 
winding that is wound around the same bobbin as the primary winding 21 and a terminal of 
the feedback winding is connected to the terminal 23. Reference characters Ql and Q2 
denote switching transistors connected in a push-pull manner, reference character R denotes a 
bias resistor, and reference character C denotes a resonant capacitor connected in parallel with 
the primary winding 21 . A center tap of the primary winding is connected to an input power 
supply that is not illustrated via a chock coil L. 

(0013) One end of the secondary winding 22a is connected to ground and the other end 
thereof is connected in series with the discharge lamp 1. The other end of the discharge 
lamp 1 is connected to ground. Further, one end of the secondary winding 22b is connected 
to ground and the other end thereof is connected in series with the discharge lamp 2. The 
other end of the discharge lamp 2 is connected to ground. Note that, as shown in Fig. 3, 
when the inverter transformer 20 having two secondary windings 22a and 22b located 
symmetrically either side of the primary winding 21 is used, a two-lamp inverter circuit unit 
that is exactly the same as in Fig. 1 can be also formed. 

(0014) Fig. 4 shows an embodiment of the inverter circuit unit 30 for four lamps in which two 
inverter transformers 20 of Fig. 6 are used. In the figure, portions corresponding to those in 
Fig. 1 are denoted by the same reference characters. Two inverter transformers 20a and 20b 
are mounted on the center portion of the printed board 3 1 . Both terminals of the secondary 
windings 22a and 22b of one inverter transformer 20a are individually connected to contacts 
of the connector 33 via the conductive patterns 32, and both terminals of the secondary 
windings 22a and 22b of the other inverter transformer 20b are individually connected to 
contacts of the connector 34 via the conductive patterns 32. 

(0015) The conductive patterns 32 to which both terminals of each of the secondary windings 
22a and 22b of the inverter transformer 20a are connected and the conductive patterns 32 to 
which both terminals of each of the secondary windings 22a and 22b of the other inverter 
transformer 20b are connected lie symmetrically on either side of the center line A of the 
printed board 31. 

(0016) Fig. 5 shows another embodiment of the inverter circuit unit 30 for four lamps. In 
this embodiment, the inverter transformer 20 includes four secondary windings 22a, 22b, 22c, 
and 22d electromagnetically coupled to the primary winding 21 with substantially the same 
degree of coupling. The inverter transformer 20 is mounted on the center of the printed 
board 31, and both terminals of each of the secondary windings 22a and 22b and both 
terminals of each of the secondary windings 22c and 22d are connected to the connecters 33 
and 34, respectively, via the conductive patterns 32 symmetrically on either side of the center 



line of the printed board 3 1 . 

(0017) (Effects of the Invention) According to the present invention, since an inverter 
transformer can be made smaller, an area on a printed board for the inverter transformer can 
be made smaller. Further, cost can be reduced. Furthermore, by connecting secondary 
windings to connectors via conductive patterns symmetrical on either side of the center line of 
the printed board, since distributed capacitance due to wiring between discharge lamps on 
both sides and secondary windings are equal, equal currents flow though the discharge lamps 
on both sides, whereby irregularity in illuminance can be prevented. Further, when a 
plurality of discharge lamps are lit by one inverter transformer, synchronization can be 
achieved since the driving frequency of each discharge lamp is the same, whereby beat noise 
and flickering are not caused. 
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